It has been well established that immunity to tetanus in man follows a series of injections with plain or alum-precipitated toxoid. 1, 2, 4, 7, 11, 15, 16, 28 Because this method has been in use but for a comparatively short time, the duration of immunity and the response to a single "booster" injection four or more years after the initial series appear to merit further study. This paper reviews the development and use of toxoid and reports the antitoxin level and response of individuals who had their last injection more than four years previously.
toxoid by alum was found to increase the antitoxin response.'
The amount of circulating antitoxin necessary to protect man has been estimated by several investigators. By analogy with results obtained from experimental animals given tetanus infection following skin abrasions, Cowles7 suggested that in man a fairly certain protection would be given by 0.1 to 0.2 of a unit per cubic centimeter of serum.
Bergey and Etris2 set the minimum amount of antitoxin in serum at 0.1 unit, which is the antitoxin level four days after the administration of 1500 units of antitoxin.9 Since the publication of these figures, other investigators have used them in discussing their results.
Bergey,' in 1934, suggested that immunization might be carried out by two injections of 1 cc. of toxoid, the second being given three months after the first. A third injection of 1 cc. was to be given following injury. Before considering the duration of the immunity produced by tetanus toxoid, it may be pointed out that considerable variation in the protective qualities of the various market preparations has been described.10 Administration of the toxoid in individuals 4, 5, and perhaps 6 years after initial immunization or after the last booster appears to give adequate protection in five days, using as a minimum standard 0.1 unit. How adequate this level may be, since it is a value obtained only on indirect evidence, remains speculative at this time. No differences in response because of sex were noted by Peshkin;23 no mention of such differences was found in reviewing the literature. Peshkin noted that in children the titer was higher and more lasting when a booster shot was given four years after initial immunization than it was when this stimulus was given three to fifteen months after the basic injection.
In cases where increased toxin production seems likely because of the nature of the wound, a booster given immediately after injury might not be sufficient. While the data reported in this paper would seem to indicate, as do the reports of Long and Sartwell17 and of Peshkin, 21 22, 23 that the booster stimulation of antitoxin may be adequate for a longer period of time than is generally recognized, statistical analysis of the relatively small amount of data thus far reported is not rewarding. Conclusion Twenty-three individuals who were given basic tetanus immunization with toxcoid or who were given their last booster four or more years ago were tested before and five days after an injection of 0.5 cc. alumprecipitated toxoid. Six were also tested at seven days. Results indicate that by present standards an adequate antitoxin response developed within five days after injection.
